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Abstract of JP2002041 160 
PROBLEM TO BE SOLVED: To perform the real 
time processing of a CMOS semiconductor circuit 
with optimal power consumption. SOLUTION: A 
threshold voltage control circuit 7 controls the 
threshold voltages of the NMOS element and 
PMOS element of a CMOS semiconductor circuit 
included in hardware 3. A processor 1 transmits a 
command to a voltage control circuit 2 by software 
so that the threshold voltages can be dynamically 
controlled according to at least two modes 
corresponding to at least two operating speeds. 
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Hf#JBl] NMOS|fStfPMOS$f5|if5 
CMOS*****lIKa)«**iW»p-r*«/jW»»« 

Wf2NMOS^?B:0;/XHPMOS#^©L^^ffi[« 

e £ * n-?n*(»t 5 l € wi*e$w t . 

[i*5f<JS 2 ] mjie^e-H^. HffieNMos^^wL.^ 
v»tt«ff*si i ®e * 1 1 hizmm p mo s m?<n 

L*t»*«EE*JB2«EEi L 1 Kf^jg* 

^E— Hi. HfiIBNMOS^^OL€rt,Mim£E<&^3*JE 
i^Sii&KffliEPMOSfc^roLg^itfcESSM 
®l£i Lfc«t3BS6 1 ftftaflEJ: 0 {£&colil 2 Kjtf^Ig^: 
-Ki£#L. MfBSf§3mE£iMfB$i§imE c fc<9feiilS< 
LRtf/XttMeJB4«JEEtl»IEJIS2«£EJ:0 t>«< L 

[W**3] «*«ffi*0. 8VHTiL, mttBNM 

y;/xttHfiSBPMos*^<©b^v^iimffio*^:ft$:- 
os* : FatK/x«PMosj|s j ?©««*ff*-t-n-c : n 

[«*js5] we* 1 kk^t. m 

i2nmo s m^m^msE^ 5 mEi-r ^ i 1 t> tern 

fflPMOSfc^SSmjEESmemjEiU fflr£$21b 

7 sjee i -r s i <t fc \z mm p m o s m^<osw.mi£ * 
fgsmEiL, Htr?e^7mffi^Hiiiem5m£Ej;ot)®< 40 

feci z&mt-rzftxm 4 gEttatt^ftiep&a. 

6 ] mmm 5 iE^?± 0 m < Lso:/xtt 

O S sii^&tf/Xte P MO Slft^CD A" -y^y- HffiE£ 

-tn^eniww-r -y ? y- h«EMW£gt£«- u 

mm L a t>ffl«EM:j£* §w<. Wffi 2 &L±.<omftm *R 
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* S C i £ ft« i f * 1 3 CD ? *> CO u -f 

[f»*«8] miB^iK^iss^-Hir^^T. mm 

NMOSlf®;V> ^y-H«EE*^9ttEi-r^ii 
fctZfJtBPMOSj^cOA'y^y— H^E£^1 0 «E 
iL. MEie 2 KC*^T, iWfBSfl 2 »jf£ 

iiJgfflfBNMOS3!l^cDA*y?y-Hfl:EE£Sgl HE 
iT-5 i i fC ffffB P M O S ^ CO A' -y 2 V— bMFEZ 
mi 2 iEi L. nfjfBSfil imE£ffftBSI9^E<fci9t> 
fg< Lfttf/Xttffliie£ 1 2HE£iWfBSIl 0«E=fcO 

So 

1WI2IB1 0«EE£«B*flE<fc9<£< L feci: f 

[W^HHO] HflfBCMOS^^^lHlSSfCit^J^L 
fc&^NMOS^2fctf/XteiE#rPMOS*?coy- 

h*£E**!i»-rsy- Hms$ij}fli^Si. 

f*«tt«K#l6T**-FI::43t»T. iWIBiSBfrNMOS 

su^&^/xttjfiWfPMos*? ©y- HttEKjicoA 

-f 7X^*ntScte>tfJsBy- hiff«IP?Sl:37> H 
*iSfl|-r*y- hmEt§:£^f£i£SI::Jt ; ;SL-5;Si£!ft 
tit«**« 1 *>6 9 ©5 n*> 1 flCKt© 

mftfflw&K. 

[»#jhi i] straECMos¥*<*:@BCia5>j«a!L 

fc&HfrNMOS^Rtf/Xfcljgtf PMOSJft^COy- 

H-riB^ i wfpaflEt- hrcxsb 2 »ff a?**- fcuh 

T. WIB)S»fNMOSs!5^B:^/Xttjfi»rPMOSj!?^- 

coy- h«jBE*«jR*ffiet±^/ , c-f r x**»it* J: 5 w 
iay-h«EiMw#afcnv>H*3i«-r*y- me 

9co-5^cotri-rn^ i JStciB«com^Mffls»o 

[W*3S12] NMOS$fWPMOS$fm 
^. C M O S ¥ 0!S * ft A 4 ■/ D -t -yit «t . 

•^©NMOSsd^Rtf/XtePMOSsft^ CpJSJCOL^ 

flfriay □ -t -y -y-^'. t ij o s t <=> nfc ->>^7u-A$rii 

/JnCO co i ^ -5 «fc -5 , flfllB y P -tr -y WWlft &fflffl-? 
■5oI^cOi7P>yi'rafe»*^L, ^-C0i7 p-y Vm®.®. 
trSo'^Tfrta L ti^fESftiets LtUttlE* 

[1***133 n^gSSStL, k^n*«cog«^ 
tLfcl^, SiTlB^P-y ^^iS^C^. ffife<nm&&<Dk 
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r £ # m §e l # ^ « * «jgf i: -r * £ * © h % * # us 
■y 9 m & mz is u t l fc z. t & w®. t ? z> mm m i 

p-fe-y-t^<=>i£<f £tt-E,n-T> KC*4f LTWCL*^ 10 
SB. 

[C#-*JU AXD-y hCO#*{CO^T, 'J 7 

-r a mm * fit et * mm* % m t . t^mra f*j \z 9 

X:?#&7T3i:?&ft©5-£©£/h©fc©<fc&-5<fc-5 
ZtlZP'f AXny h(D#><rt:o^T, U7 

-5i$ra*jiitiu ^©n^ftc:^ 

X ? *ij^7t" -5 =fc 5 &ffi© 5 % ©g'h© © 4: <k 5 

[f89!©i¥*ffl&iftHJ!] 

[0 0 0 1 ] 

i&ontifflwzft ?nj]fflwmmRzfjj&&zf\zntiffl 

[0 0 0 2] 

y^-;Hi >tfi — ^. PDA(Persona! Digital Assist 
ants)) . v-f ? nyotyf, — jftWfc-r J^-JUA— 

[0 0 0 3] €iHm)EE*eM^-&-5C<h[IJ;oTCMO 
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[0 0 0 4] LfrLftrt^, L^O^mff^rlST^it?) 

0. 8VHm5i*ffla^l:*l>Ttt, dOJ^ft 

[0 0 0 5] Z.O£5tZ*®€i$:m : SLT?>tzSblZ. IEEE 
JOURNAL OF SOLID-STATE CIRCUITS, VOL. 31. NO. 11, 
NOVEMBER 1996TH El 8 IC^TJ; o (C, MOSifT 

«l££;h.-£CMOS¥^#lBlg§ 1 0 1 lC*tf-5L^^fi[ 

VfiEMMiaK 1 0 2 £jf3gLT^-5. 
[0 0 0 6] ^©L€rii««£EiM»0»l 0 2(1 fi& 

&&HI& 1 0 3 t, «®*JE^<blfc*0lHl?8 1 0 4 <h, S 

igtf 'B.'^^^aiHJSS 1 0 5 i, *tS€JEffflf4P[nJ?§ 1 0 6 

<fc, 1 0 7 

[0007] jajs^amss 1 o 3 n mmr 1 ic-^^t 

&«*»£*««eeim»isii& 1 0 6 kw^t-s. 
^{b^ftKslSS 10 4)1 *zS«JE^fts 1 tro^T©W 

^S»K«JEfM»IIIi&l 0 6 ICtB^-f -So Miitf^o^ 

&*nimi8 10511 mmt^-D^u 1 c^uKoia* 

&&ni£fflm®i& 1 0 6 tcyj^-r^.„ 
[0008] mm*Emnmt6 1 0 6 izizmmmnw 1 

t>A^$n^.„ S^SJEftiJPEBS 1 0 611 AtlZtLfr 

*©<f^^ffi^-r*., 

[0 0 0 9] *««£E^^[HlSg 1 0 7«, CMOS¥« 
#®S§1 0 1 ©MOS^^©S«SffiiP©mjI$J)D«L 

©2^- KiC*5^TJjnMT<5. rni:J:oT, #«»#© 

[0 0 10] IEEE JOURNAL OF SOLID-STATE CIRCUITS, 
VOL. 31, NO. 11, NOVEMBER 1 996ft H 12 9 dint" i 5 
&MOS5d^T*J&£n.5CMOS¥*#ia8g2 o 1 (C 
*fr-5b€rufl[*JEafflllHlK2 0 2 fcfiSlLT^S. 

[0 0 11] ' ©L^^fiimEESiJffllHlS§2 0 2 (i> MS 
^ft][5]S§2 0 3 t, «jgmffi^fk^ailHlgS2 0 4i. H 

it«e»^g-^»iiHig§2 o si. rtvpy-bWEmmm 

-So 

[0 0 12] S*^fil|5ISS2 0 3 IS, SST2i:oUT 
fc«#S:A^i/y-H«ffi*iJ»lHlK2 0 6 (Ctti^-T^o 

«zemffi^fk^fti[iis§ 2 o 4 n ms«ffi^ks 2 \ZZ> 
^T<Dmm£m-?zmmfiAj]£ti2>£tb\z, -tni: 

ft^fcflf^yfy- h«ff$ii«|Hl?S2 0 6l:ffl*t 
-5„ «iStfetJ#tft»|5I»2 0 5tt. «jfiitf^tJ*M2 
tCO^TWlfSSr^-r-SM^A^^nstifclC. * 
nt*Si;fcfi*»SrAy^y-h«EEIW»lHlK2 0 6lrtiJ 
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[0013] rty9y-hn&fflwmt&2o 6izi*&m 

<H^W2 feA^^tl^. h*JEfSiJ»H»2 0 

6«. AA^^dl^l:I-3'^T, hm&% 

[0 0 14] /t-y^y— h*£E3E±iai62 0 7 tt. Ay 

[0 0 1 5] — 27. ACM/ IEEE Proceedings of Internat 
ional Symposium on Low Power Electronics and Desig 
n, Aug. 1998H«. EI 1 0 [ZtkTJ: r> &MO S *fTi 10 
J&£rL£CMOS#ji|&:|US§3 0 1 i:^L^l>fii 
JEWESS 3 0 2 £i§fgLT^-5. 

[0 0 16] ^<75L€r^«*EE«i]»iai»3 0 2tt. £ft 
XI J A y 0 f- h A-f 7 X HMOS t?OL^ 

11^3 0 3*#-r*ffljp-:/«»«*f::«fcoT. (WW 
B#F4(*3 C DKIbf^ J^7T * 5 «£B F*ITM O S ^ <£> L 

nc«fcoT. »fm©»ft«^E«fc*Jim«*&«*3 20 

[0 0 17] jS&R3 0 3£eitT5ffi^£ 

IhIS§3 0 4 fCcfcoTtfc&^tl. mt:±ot, S^Xtt 
A'y^y- hmJEEfg£l§I&3 0 5Rtf3 0 6 «. ifiJ*. 

K^x7K<fc£L£(,MI€JEfMffl£iT "5. 
[0 0 18] 

r/9 iz^LtzL^^mm&mmmm 1 o 2^2 02© 30 

«**fS^Wlft£W2l::HMUTL£l»««EE* 
£{fc£-£T^-5<£>T. CMOS¥#<*:[hIS§ 1 0 1 RZ>*2 

0 1 Slff^tSt- FR^n^^^-tt-st- Ktr 

[0 0 19] *fc. 

^. *IRl3«MOS3(l?COff«tt±»aa^'=>. 40 
*AW 7X*S«ra-r*^i:*<T*1*. ftttft 

[0020] mi oiz7jk~$'i<Zbmmi£fflfflm 
g§3 0 2<£>*£-. L%^mm£fflW2nftmmm3 0 3 
sd^waard^kTsfcftfc cmos¥^ 

^IeJgg3 0 10«jfiXSft«^*3E$n*flECA-K^ 
x7<DfSiSfb4*i&gift5. r<D*^, 77^x71: 

[002 1] ^m<osmt. ■mmmmmzmmtemg 
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[0 0 2 2] *f89j<&to©BWtt. f$tgB#f;; jftt 

[0 0 2 3] #58IHaHI&<0BW«, CMOS ^^J^fcEOBS 
©«igIgft**t£SE;*ftTt>A- K9z7©SWr« 

[0 0 2 4] 

[H8S«fftt4fc«©fS] *«W<0«**J»SI1 
ti, NMOS*fSatPMOS$^tnCMOSf 

Eft-tn-enwwr * l * wumjEfifW^ at . 2 jju 

W#gfC3V> K£V7 H«?x7(c«l:oTaHrr£L£ 

[0 0 2 5] #5B9jK:«fcntf, 2 «±C0i&f^iii]f£(C^n 

W fcfflfp-f * ± 5 L # v »tt«£EIW» ^ a a v > H * V 
7 b?x7t'=fcoTi!HM-r3©T. *WfW«l3i SllSt 

i« ss^j x-n o z t ait* * s . 

[0 0 2 6] $etC. L*^«tff»S¥a*V7hf 
i7iftItl>itms©T. CMOS*Ift@ 
j&©gt^Igftffi#^M2nTfcA-F^x7©St£fr 

[0 0 2 7] 0SJ*J±\ flfjgE^E- K*i. mflSNMOS^I^ 

©L*i»ia*ffi*aii«jifr*ttt>i;mEPMos 

JlH^LSHBMtEESf^mjEEi Lfc»*>KiSfcSS 1 M 
fr^a*^- Fi. lffigeNMOS5!t?©L£Utt«JEE£Sg 
3 mJBEi-T-S i i t> (C jfflfB P MO S © L i* t^fimJI 

*m 4 *ff i L^sfrie^ i sj^Sck o ftjgo$ 2 

Fi£#L. fWf5£l3SJ££ml!eg§l«JI±i9 
fc&< LRtf/XliMfESMmEE£fiu-flES[i2«JE<fc0 t> 

#^tt*JE*^3*ffiJ;0 feiS5< L. WIBPMO 

[0028] jfjitctt. svj^TiL, 

0. 2 V^TiLRtf/XteitfJiePMOS h7>vX^ 
©L#^«tSffi«)S^:ffiS- 0. 2V«±i1"5„ zti 

[0 0 2 9] S93BL*«r>««JBEIWII#a*«. ftfUBNMO 

s *^ &r;/x»4P m 0 s *-en^'n$i| 
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[0 0 3 0] MAIl iWfESfS 1 ftfftME*- 

KC^HT. *ErlBNMOS3l7<£>S1£«EE£Sg5*JE£: 
T-5 t £ fcfCmfffi P MO S ifc7-<Z>St6^EE£3S 6 Dlt 
U Wfl3S2Wifp3SS : E-F : lC*5UT, itfJtBNMOSsff 
^©««mJE£SI 7 <h £ t> tCfulB P M O S m 

?<D&foni£&f&8n&£L, mm?%7ni£&m?.m5 10 

«J£J;D fcfi< L&tf/X(iitfjgBSg8*ffi£f}fJtB|g6m 

EE«fco*>jfiK-rs. 

[0 0 3 1] fflCIl mrtafil5^JE£*<fc 0j«< LSl 
tf/X«lfflfBi?S6ftEE£miE«JEEJ: Df£<-f-5. Itll: 

[0 0 3 2] «rEU^t»tt«ffi»HII#a**, iWfBNMO 
S #fS^/Xtt P MO S $f ©A-v ^ y- h*EE£-£- 
n-ftUMffTi/Xy 9?— h«EE#Jffll^S*#L, WIS 

«tt«fc»lS-r« 3 W±©^E- HCffioT/ty f y- h 20 

[0 0 3 3] C©i&, m?L\Z. HUBS! 1 ftffc***- 
KCfitJT. Bf)f2NMOS^^CDA*-y h«JI££? 
9fEtt4<!;it)l:BfII2PMOS$^OA7^y- h 
ttEE£3§ 1 omffitL. ffilBilS 2 IMfrSfl^E— HC*l» 
T, miBNMOS*?C0A*-y^y-hmJE*^l 1«JE 
i-T * t £ t> l:MEP mo s mwty 9 f- h^ffi £ 
MS 1 2«EE£U MEi 1 imiE£mjfBfg9«JEE<±:D fc 30 
{£< LRZf/Xteffi&m 1 2mJEE£fJtBMI 1 OfEiO 

[0 0 3 4] ffjgKtt. Hfj!BMS9«ffi£*J;9i£5< L& 
[0 0 3 5] ££>d*?jSlCte. HfJlBCMOS^^iagS 

m&mm l & * *f n m o s Rzf/xte&vsi pmo 

^fiK^fr^jS-rSt- KIC*3^T, iMaBffli?TNMOS 40 

*^&rx/xtt*»fPMos*?©y- NWEKfto/t 

■tot, «r«KrC+»»cjift*«t*ttilW-r*Ci*«T?* 

[0 0 3 6] JgKffjglCte. itfUBCMOS^jg^EIgStC 
ifi?'Jfg^ L it j&Bff N M O S RZf/Xltj&ffi P MO S 
* : F©y-h*JE*MWr*y-h«£E*iJ1II^S<i:. M 

ess i ifj^jS^^e- F&tf« 2 Hfctsu 

T. itfifBi&llffNMOS&^Rtf/XfjOSterPMOSifi? 50 
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say- MEW»fgc3 , 7> K^iifrt-sy- bum 

^- FRtf£ 2 KKisttSflHWNMOS* 
?R^/XttaE*fPMOS*^<oy- h 

[0 0 3 7] *5EWJC«tSteO«^IW»Sll«. NMO 

s m?&zt p mo s *7 srfr-r •& cmos ^^^^faisi 

PMOS^fCoJ^OL^ma«JI**iJffl-r5L^^fi 

ftfcv^^U-ASrjgtJJ&^-f AXD-y hC^*JL. 
cn^-fiXD-y FCD^t'OUT. U7Jl^-f Aftl 

t5i5&i©a^©i/h©fc©t&Si5l:. MSB:/ 

[0 0 3 8] **«t«t*ltf. V7)l>?-1&fflW*:&m. 
? 4 ftlHJ P*l C * X * 7-T * <fc 5 ftlttO -5 <0*/h <£> 

9uy>?mm&.z&:&L. ^wayzm&mzm-J^ 

[0 0 3 9] fflCH. nSSfilStL. k*n**0 

i'C^OtO SgftCfTi UttfTS*. 
[0 0 4 0] WjgfCli, HiJ3B7 p n-t-y-y-^\ WIBL^^ 

^'J ^r— va >7nif7L<\zn&£tiTM£^<n-?. zf 
[0 0 4 1] £bC#jgtCti, WIBM^S:WSL€ruffl[ 

;u^-r A7^u >^<nmmtfB!m\zuz. 

[0 0 4 2] Z t>\z!#miz\t, WI2t*Uffi*JE)*5£^ 
WiB7 p n-t:-v-9-^'=)iMfS^n43V> Klcjt^L 
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So 

[0 0 4 3] *%B^lC<t5«^3$iJfflI^ffi«, L^tifflm 

*<D*ny£J3ft|McStn»TffiaBL#^tt«JBE*ft£ 10 
f <5> L * «ri««m»3t X ? -7 irt Z Z. £ £ t 
-5fcc9T-£-So 

[0044] *f£m\z&znj]fflw-ftfe&n\i. 

[0 0 4 5] *f6Wt«tS«*WJ»yn^7A*E»U 

>?yis— A&mwj.p'f Axp-y h::#*ju 20 

^-fi^XP-y hcDS-^K-^T. 'J7;u^-rA$fJ'ffliS:« 

[0 0 4 6] *«WK«tS**IMII*8B»LfcE»a* 
[0 0 4 7] 

ft ^ « ^ fHfUH ^ p y 7 A * 8B» U 83*«E# 

-/^-'yc«H-^*f=frt>©tL. ffiSScD/tfeicA 
- V <D - $ £ i&B&T £ «•& fc * -5 „ 

[0 0 4 8] 01B. *5EWt«fc***IM»8«**"r 
BIT**. ^©fAaH81H, EI 1 A (wTKlTJ: -5 tcy 
p-fe-y+f (A-H^i7) it. S^*i|»(g?S2 C 
CO«^j*i|ffll|Hl8S 2 lC<fcoTL#l>ffi«JEffflffll3n£A— 40 
K"5i7 3tSftU. dwyp-feyiJ-ltt. 7^Ut 

7 7 h9i76AH >X h-;P$n. El 1 Trte^ft^ 
I /0#- h-^ilDTf8*^£PV> HC*«*W1IIIhF» 

3 CDftgB^ P -y ?m&&.&tfL2^mW.I£&fflW-T2>ffl 
«II§CS l&tfCS 2^tH^-rSo &43. ^D-fey-U- 

[0 0 4 9] dcofcfcfc, «^MfliR2lt 
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«EEW»EK9 t. ^-rvleJSS l 0 t^tt^. 

gt?t,>T"J^g*g (A'y^y-h) milVbn. Vbp£ 
*I*U ^P-t-y-y- 1 RtfA- h'7x7 3 CfJntS. 
7 p >y Jil 8 fl-SB? P y 9 f c Ik© k / 
n{g (n&IMiL, k £ n^coS^t^-So ) 
£&-2>nI^Jfi££c f var£±fi£U ■f-CDRj^jg:®: f var 
S^oty* 1 RtXA- Kvi73 ^SB? 
P-y * f clkS-tOJ; CtfCJ^T. HgB 

c/\*y^y-h) mnvbn, vbpts. »taaw 

[0 0 5 0] y- h«EIH?9lal%9.£. 7Dt^lA> 

MOSf«*@Kl HCilt5>J^IB8LfcjfiBfNMOS*7 
1 2StfMPMOS$f 1 3©7-'-HEEVgn, Vg 

V0K l ott. «f-|Jiwr*«t'5 

[0 0 5 1 ] 0ij*.{f, IBfNMOSff 1 2 
ffico^&li £ ft cofil i L Rtf/XteiSBr P M o S *7 l 

iS»fNMOS^71 2 coy- hmJE£>ftii5ffi£«© 

«ffJW±<tb&r5/x«jSWfPMos3!i7i 3 coy— h 

mffiW^fiffi£A«ffi<h'1-<5. &*5. B2CH J£®rN 
MOSJji7 1 2 rov-XtCgipmjEEVss (#I*J;£7- 
X) ^HiL, jJg»fPMOSitf71 3©V-XfC«JgS 
JE Vdd^S^E L T U 5 C t £ 
[0 0 5 2] 77"U^-y3>7'Dy*7A4(t EI 1 B 
\ztpT£?\zd.— 9-Vpy^A i 4Ryf^»lS?7;W 

UX'Al 5£Wf£. P- — "tf y P y 7 A 1 4 fci, 
i:ioTttSi:7'ay'7i*n, «*W»7^=f U x'A 

±©^E- F CfoTL * ^»««EE*»Wi:M»r S «fc 5 
L*^tt*EE(W»iaK7K3-7>K*3ie-r* (S^J^I 
j»7JWJX'A 1 5©MR^37> FWiMff (CO^T 

[0 0 5 3] rA-fxH^^A'SH BlCCitJ;^ 

izBi^mm (Ayjy-M «)ivbn, vbp^sssfb 

yp-fe-yyi. A-H l 7i73Xtt77* l J^r-y 
a >7"D?*7A4(:igStm>&^. 
[0 0 5 4] SS/W7X (Vbn- 

Vss, Vdd-Vbp) SiSSWSbf^jSa?^- HT*4it 

iitfctr, jffil^NMOS 1 2 coy- hmffi^SiSMi L 
Ry:/X«jE»fPMOSig7 1 3©y-h«£ES«kK« 
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VssttSflMftEESjfU Vdd^msmffii:t-^o 3: it, 
8i3Xh»^ ftfta* : E-HOSIt«:2Xtt3 

[0 0 5 5] &45, ifi/HTXS, «rfE<£>»f^~ K 

\Z=£— F^IKt^^iCioT, CMOSMM 
1 l(ONMOS*f (NMOS h7>yX^) 1 1 aS 
tfPMOSlf (PMOSh7>yX37) 1 1 b <DiBJE 10 

[0 0 5 6] 0ij*_fcf, «iK*JEVdd£0. 8 V«Tt 
U NMOSgf 1 1 a<DL*t>««E<0»/]\«*O. 
2VEtTtLS^/XttPMOS*f 1 1 bcDL^Wi 

[0 0 5 7] pJ^StS h) mffiVbn, Vb 

»Sn, NMOSlf 1 1 a&^PMOSlf 1 1 b (7) 

[0 0 5 8] H3»4. *AM»7;p=fUXAtBIBK« 

P-v^JSiftftfvar R«nI**S (/Vy^y-h) 
Vbn, VbpSfiUtSXfy^Sli, nTS^Py^ 
Ha&&fvar a^pl**« (Ay>y-H ^J£Vb 
n, Vbp£jgffl-T ^)Xf7^S 2 t, iyn^7A?: 

[0 0 5 9] ^fi(?)U7;^^A7yuy-y3>T1i 
— ^B#BB + H— ^»^^X^**fT-r*i^K**ftS« - 30 
O-^WSsync frame (>^>^:7U — A) 
t«»-r*t, &sync f r ame(fflS(DM A 

-FKfcDTSwe-rs. ) Kirtssn-cn*. **<a 

var *:<D9 — Vy N*fr«fMTtar 1*3 ^ X £ jWR 

[0 0 6 0] ^<7)(5. Jl/7^77-/f-^Sl6 (0 
1C) tfW-TSWS^n^Hifcftfvar 40 
(Ay*y-M mEEVbn, VbpOH«**Ufc;Py 

*<BP# J?JHtt*^pI«^ n *H«R f varSriftjrrn 

[0 0 6 1 ] £Ac, Xfy^Sl-S3B^A7Py 
h ZtlZ^iyZft. ZTyZfS 1 ~~S 4\Zs y n c f 
r ame rtlz^fT^n^o 

[0 0 6 2] H4H, ^•v^T^^-y^gB^^jWtC 
St0T*5, :M7^77"/r-^»16H, pJ 50 
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£?Dy*jaiftft fvar &tf*J£S« 
lEVbn, Vbp<Dfflfc&tt&)l,y 2 7 y 7^—7)1 
16 at, pJS^ d y? m$L& f var <0*ft;fttf«*j»l 
SS0K2 (0 1) <DiB«iiaETtdi^)Hff*#-rs;U^ 
?777 r f-^H6b(!:*ttS. ^fl^Py £ 7 y 

pI«^Dyi7Hjft»[ fvar , pI^*1S (A^y^-h) 
€/£Vbn, Vbp, nlS^P^^Hiftft fvar <D&i£R 
tf«SHiiiTtdtt, 7 p D-t^trlSi^m^©J»lHlS§2 

[0 0 6 3] *«^^<t***#J»SHSr!EH»*BlicR 
Bt5. H5H pI**Pv*B«*fvar RtfnJ*« 

P-feyU-lKitt, 7-/U^y3>yn^7A30ffi 
tC, I/0*-M78SU «?««§FK2K:tt. * 
-fVHBSl OOffifC, ilHi 1 
[0 0 6 4] pJ**P fvar R^pHCSS 

0, 7yuy-y3>^n^7A4H I/O* 

0#- h 1 7 £«T«ffi<BP#MTci ( i ^S«^tf 

[0 0 6 5] aa©^^AXP7 h i fC*SW* 

9— try ATtariR^x>^ 7 U-A0 7 — X h 

^--XTfi^^tt}i->5o itl^^-yy h^-f ATtari 
R^^>i7^U~A<D r 7-X h^r-XTfi^^tl-en, 
f i £ i S@^^-fAXn7 h KtsttS pJ^ a ^ £7» 
$&fvar it, ^^AXD^K^fiSSTsitfS 
05 B^^-Tct^fC, 

[0 0 6 6] 

»1] 

Ttari-ETsj-Tci 

Tfi = Ttd + Tsi (f elk /I i) 

£LTl?ffiT£o ^nyXWRf i ** lfl 

[0 0 6 7] J)Lasnfc">>i77U-ATfiA^-y^ 
h ^< AT tari £jB*.&t^&/h£> pj££ P # JS&R f 
i &*I%£>7 0y?m$i®L fvar £ft££*l£ 0 &45, pJ 
**Pv/*»«»fvar tt. Rl:HlWLfcJ:5i:n** 
P7^S&& f elk <£>k/n{8 (n£g$Sft£ U k£ 
n*ffic7)g«^t-r^> 0 ) ^T^S« {rtv9¥ 

— h) SEEVbn, Vbp^i, ^7^77/7-^10 
a (04) S^tCioTftSSns. 

[0 0 6 8] B6B, pUS^Py^Hftfc fvar Rt^pJ 
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i /ost?- h i 7<nmz* »jii*t;> i 9sw> 

^y^j^Py^HttSt f on-chip ££/£-r5#tB HJW;P 

-y (pll) 2ot)7Kto m^mmm^2\z 

A-f TXVbn- Vss, Vdd-Vbp, bI*^P^^HS[«c 10 
fvar Stf*>f^?D7 ^JH&& fon-chip £3s 

[0 0 6 9] Xry^S 1 TWfflL&PiaE^Py^Htt 
»fvar , pJ^SIS (A^^-M mffiVbn, Vbp 

8tt, Wii^tfV 1 9*»i;T*J&*«# I NT£i£ff 

*JBift*fvar , pj£*« (A^y-M «EEVb 

n, VbpfttXaaEiiigTtd*±rtt"4«fc5affl^*, 20 

i/P^^««»f84S8, DC-DCn>/W22R 

(omrn t i -ctrbti*. 

[0 0 7 0] t 2T\ 2 n y ? m&&f£*k 

»8**pI*^Py^H»» fvar *A-K^i73M 
PLL 2 0l:«jfeL, ffit3t, PLL 2 0 
7^D7^B« fon-chip ££/&L, W1t4t, 
DC-DC3>A-^2 2OT^SS (Ay^y— h) 
lEVbn, Vbp£7P-fc-y"»M&tf/\— K^xT3K 
ftJStS. 30 

[0071] i^ra t i frZi&mmmTimw&omm t 
5T\ ottftijmiaai 8{c«7«^fs« 

*SL, frJPtSiS 1 8tt. ^n^««LT#Jii*tr>l 9 

[0 0 7 2] i7H yp-fe»ytJ-<Z)T-f KU >y*fT5 
XT-!y^S4*RWr*/i:a6©iaT*-6 B H7AK:*5H 

4, I /O*- h 1 7&tf£ijj£^bf> 1 9<£>^£^t\ 

bucket, noc^i/^^otttttt^-n-enpi^^ 40 

P**J*«ftfvar RtfpJ«S« (A^y-H Sffi 
Vbn, Vbp£^L. -t<D««|tt^TRfBB**"r. 
[0 0 7 3] Ssync f r a m e \Z&tfZ>$m<b is 
>?7l«-ATexe BI 7 B K^Tcfc 5 fC, 
fc>->^ 7 U-ATfi (07 BT^Tf2(Z^^T^ 
t, ) iOfc/hSl^T, sync f r ameHTS 
*HcttH7 BTj*»TSt7-f KD>^-f ATnop ** 

^*&»^nI*«jR«EEVdd*J»^-r-5C:4:»4T*J5(:l^ 
**, pJ^^P-y^ffl&S: fvar S^KT* (dtl^fno 50 
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p tlto ) CiOT*5. :tlfaoT, 7<KU> 
ATnop t?©t*HB«ft)S:0, ifi»«*ft* 

[0074] ft*w^K*-r*t, ryj^y 3 >y 
T[^±^^mn^. i /otr-m 7 srauTMW 

ill 8i:«l»TS. Hiili 8tt, 9J&*hr>i 9 
ftaUT«ii*«# I NT^gfllTyp-trv^ 1 
-;i/KU 7-f K'J>^^< ATnop RtfjfiflHIiiTtd 

itf*5m**«ttftfvar CI<B«£\ fnop ) 
tSfi^S: ? p 7 ?fl*»5!t« 8 Cftet*. ilft6 
<0»fPHU H7CC0fl*Mt 1 lTfT^n>5o 

[0 0 7 5] «rW tl2T, 9Uv9MMOkSt 

*»8tt1?«£Py£«Mfc fvar ( fnop 

) t^D-fcyit 1 fc«»U B#W t 1 3T\ ^i'VS 
B10H T-f KU >^*< ATnop WTUfcCi:* 

*-r*7«#F i*«»sfcai 8»3««&l, a«iii 

8te, nJ££7Pu/*»«S fvar ££ErT£{f *t£* P 

y-h) mffiVbn, Vbp££/£-r£«^£DC-DCn 
>A-*2 2tC«»S-rSo 

[0 0 7 6] HID t 1 4T> ESSt^-fetM 

if 2 nifli3E^py^aja£ftfvar*^ r PiryU'iatx 

A— F»)x73 C:#tj&U PSW t 1 5T\ DC - DCP 
>A-*2 2ttRlseS* (A^^y-K) iEVbn, 
VbpSr^P-ku/i^ 1 Rtf A- H«)i7 3 t:^tl) 0 
[0 0 7 7] *<0fg, PtBBT 1 6T\ 0 
tt, ia*iliiTtd*«»lt7bfc^t**"r«7«^€W» 
*Si8KfH:*&U Miiii8ll Wi:**LTi 

[0078] **M<o»«tj:fttf % »w^«fk-r** 

^ - K A ^ V £ f Ijflj L T zs y 9 7 V - A T*Jgft * n, 
^«^^iE»fNMOS^7l 2M«PMOSff 1 

[0079] ^<D&otevy h'yx.Ttz&zL^^mm 
[0080] yp-tx^^s-r^^^T^, t/hxh 

t«jft»[t<©Wff<o«t^7tcA- H")i73l:ftS«4 



15 



( 9 ) 



[0 0 8 2] *K«tt, ±E*MKD»«tBft*tl*t) 

flunks, s^KictoT^iam-c-rs^tfeT* 

So 

[0 0 8 3] f*$d»7WJXM 5S7yj 

y-f> 3 >yn^7A4 K-f >X h— ;i/Lfc«&^^^ 

tltctmmfo CD-ROM) A^7"/Uy- 

*fT~rs;i<ht>T^So 

[HB0flMittK9J] 20 

m i ] *«fltct4«Aw«8tn**"rH"c**, 
r> x t £ co h » £ * *r 0 t & -5 o 

So 
So 

[0 5] W**ny*H»ftfvar (A* 
y^y-h) mEEVbn. Vbp^ffft-tSX^y 7S 1 £ 
SiWrSZS:«>^EIT*S. 30 

[06] ?I*^ny^«*Bcfvar R^rUE»« (A' 
mBEVbn. Vbp£jgffiT S^ry ^ S 2 £ 

[0 7] ^Dlry^T-f FU>y*fr'3X7 L v:/S 

[0 8 ] BftfMmSBOX l «)S£*«S*tBT» 

So 

[0 9 ] *ftM«l£B0* 2 <7>fi£*«S:*-rHT» 

So 

[010] «*S»fBI»B<0»3<Z)fiE*«S*rBIT* 40 

So 

l ya-feyU- 

2 

3 A-F<?x7 
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4 ryU^r-X3 >7n^A 

5 rVHXH7^fA 

6 77 h^x7 

8 jDy?«M5JM 

9 if- hmi£Mffl®& 

1 o 

1 1, 1 0 1, 2 0 1, 3 0 1 CMOS¥^#[Ejg§ 

1 1 a NMOSlf 

1 1 b PMOSI? 

1 2 MNMOS*f 

1 3 ilKfPMOSIg^ 

1 4 a— tf:/D^A 

1 5 ntiumr)v^ U X'A 

1 6 ^7*7yyf-^» 

16 a, 16b )Vy27y*7<r—-?)V 
1 7 I /0#-h 

1 8 fflfflWl 

1 9 fJjA<^tf> 

2 0 P L L 

22 DC-DC3>A-^ 

1 0 2, 2 0 2, 3 0 2 L$t>fl«EEMffl5lft 

1 0 3, 2 0 3 jSJS^aiHlK 

1 0 4, 2 0 4 SMEEXfl:4fk»aK 

1 0 5, 2 0 5 8«5tfe-3S«*n[§H» 

1 0 6 £««£E«Mtt[iIB 

1 0 7 S«mjEE^^(H]g§ 

2 0 6 rty *7¥— H«£EW»@K 

2 0 7 nyZf— h«JE3S£088 

3 0 3 il®^ 

3 0 4 £>O#^*0[Hj&g 

3 0 5, 3 0 6 »«XHAy?y-Hff«t@B 

C =3T>H 

C S 1 , C S 2 fifl»«*t 

E C D 0 

f elk ***ny*JB«* 

f var pI^^K^ 

INT 

Ml, M 2 SJigtf 

S 1 , S 2 *iR*JE^{b 

T 1 , T 2 fijg 

wi, W2 wmm^ 

Vbn, Vbp pI^*« (rtyZr—b) SJE 

vdd magmEE 
vss mmnfc 
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I/O 
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fvar 


Vbn 
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fo 


Von 
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Vip 
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mm 
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16a 



Tsl Ts2 
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Ts4 Tsn 

5 — H K =H 



a I i I— C 
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Tn =Ts3(fclk/fi) 
Jo =Ttd+Ts3(fclk/f,) 
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[0 7] 



I 77* ^JrtT*r7k\ 

1 31fon- 

jj 7 Jg ^ [cHip 
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la ^Y I 1 loop | 

j rtr i Lj dc-dc l 
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F^-A(##) 5F038 BB02 BB08 BB10 DF04 DF05 

DF08 EZ10 EZ20 

5F048 AB03 AB08 AB10 AC03 BB14 
BB15 

5H420 BB12 BB14 CC02 DD02 EA14 

EA24 EA42 EA43 EB16 EB26 

EB37 GG07 NAOO NB02 NB14 

NB18 NB25 NB31 NB37 NC33 

NC35 NE26 



